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Received June ll, 1984 In order to investigate the substrate-specificity of a-L-rhamnosidase from Aspergillus niger, the following disaccharides were synthesized: 2-O-a-L-rhamnopyranosyl-a-D-fucopyranose (1), methyl 4 -0-a-L-rhamnopyranosyl-/?-L-arabinopyranoside (2), methyl 2-0-a-L-rhamnopyranosyl-a-Lrhamnopyranoside (3) and 6-O-a-L-mannopyranosyl-D-glucopyranose (4) . The action of a-L-rhamnosidase on compounds 1~4 and another fifteen disaccharides containing a-or /?-L-rhamnopyranosidic bonds or an a-L-mannopyranosidic bond was examined. As the result, all the disaccharides having an a-L-rhamnopyranosidic linkage were hydrolyzed well, while the ones having /?-L-rhamnopyranosidic or a-L-mannopyranosidic linkage could not be hydrolyzed at all. Accordingly, this enzyme might be used for the determination of anomeric configurations of the L-rhamnopyranosidic bond, although further studies on the specificity of the enzymeare required.
L-Rhamnose is found as a constituent of many glycosides, glycolipids, plant gums and immunologically important polysaccharides.
It is usual to find that naturally occurring lrhamnose has an a-L-pyranosidic linkage, but several reports of jS-L-rhamnopyranosidic residues in glycosides and polysaccharides have also appeared. In the determination of the anomeric configurations of L-rhamnosides, Klyne's rule1} has been applied.^-NMR spectra are of no use, since each anomeric proton signal of a-and^-L-rhamnosides appears as a singlet.
Recently, however, 13C-NMR spectra2) have been successfully used for this objective.
We planned to search for well-defined lrhamnosidases induced in Aspergillus species and to use them for the structural analysis of glycosides and complex carbohydrates containing L-rhamnosyl linkages. In the present paper, an attempt was madeto prepare 2-0-a- (12) in 44.87% and 2.47% yields, respectively. Hydrogenolysis followed by acetylation of ll and 12 yielded methyl
, respectively. Acetolysis of 13 with according to the Hanessian-Banoub method14) yielded the coupling product, which gave after debenzoylation followed by acetylation, 
lowed by acetylation of 24 gave methyl 3,4- Crude enzyme (a-L-rhamnosidase) preparation. The mycelia from seven flasks were harvested by filtration, washed with tap water and the excess water wasremovedfrom the mycelia by pressing them between dry filter papers. The yield of the mycelia was approximately 1.95g on wet weight basis. The mycelia were homogenized in a mortar and to this, 30 ml of water was added. After the suspension had been incubated at 30°C for 24hr, the mycelial debris was removed by centrifugation, and the supernatant was used as a crude enzyme solution.
Hydrolysis test of various disaccharides toward a-Lrhamnosidase. The reaction mixture containing 5 ml of enzyme solution, lOOmgof the substrate in 5ml of water, and 5ml of Mcllvaine buffer (pH 6.8) was incubated at 30°C for 24hr and the reaction was stopped by heating for 5min in a boiling water bath. The reaction mixture was evaporated to a small quantity, which was spotted on a Toyo No. 2 filter paper, and the paper was developed by the ascending method with H-butanol-acetic acid-water (4: 1 : 2). After drying, the hydrolytic products were detected by anilinehydrogenphthalate.
. To a mixture of lutidine (30ml) and methanol (1.2ml) were added tetra-«-butylammonium bromide (3g) and 6 (9.8g), and the solution was kept at 50°C overnight. The reaction mixture was diluted with chloroform, washed with just sufficient hydrochloric acid to neutralize the lutidine, then washed with aq. sodium hydrogencarbonate and finally with water. The chlo- for C13H20O8: C, 51.32; H, 6.58%.
To a solution of 7 (4.8g) in methanol (30ml) was added methanol saturated with ammonia (30ml), and the solution was left for 48hr at room temperature. After evaporation of the solvent, the syrupy residue (4g, [a]D+72°(c= 1.0, CHC13)) was dissolved in dry dimethylformamide (40ml), and the solution was added slowly to a stirred suspension of sodium hydride
Benzyl bromide (5.9ml) was added dropwise to the suspension with icecooling and stirring. The mixture was stirred for 48hr at room temperature and methanol was added. After being kept for l hr, the solution was poured into ice-cooled water (500ml) and brought to pH 8 with 1 n hydrochloric acid. The solution wasextracted with ethyl acetate three times, and the extract was washed with water and dried (CaCl2). After filtration, the filtrate was evaporated and the syrupy residue (7.08g) was chromatographed on a silica gel column (160 g) with benzene-ethyl acetate (14) . To a solution of ll (2.2g) in ethanol (40ml) was added 10%Pd-C (2 g), and the mixture was shaken with hydrogen (3.5 kg/cm2) at 50°C for 48 hr. After the reaction was complete, the mixture was filtered, and the filtrate was evaporated. The residual syrup was dissolved in pyridine (20 ml Calcd. for C23H34O14: C, 51.69; H. 6M%. (16) . A solution of 13 (0.7g) in acetic anhydride (6ml) was mixed with 1.5% (v/v) sulfuric acidacetic anhydride (12ml) and stirred for 3.5hr at room temperature. The reaction mixture was poured into ice-cooled water containing sodium hydrogencarbonate.
The mixture was extracted with chloroform, and the extract was washed with water and dried (CaCl2). After filtration, the filtrate was evaporated and the residual syrup, (0.69g) with no methoxyl signal in its NMR spectrum, was chromatographed on a silica gel column (160g) using benzene-ether ( 
and methyl 
To an icecooled solution of 19 (4.5g) and 20 (6.35g) in dry chloroform (130ml) were added silver triflate (3.03 g) and 4A molecular sieve (20 g ). The mixture was stirred for 2hr at room temperature in the dark. After filtering the reaction mixture through a celite bed, the filtrate was diluted with chloroform, washed with ice-cooled aq. sodium hydrogencarbonate and water, and dried (CaCl2). After filtration, the filtrate was evaporated to give a syrup which was difficult to purify. This syrup was debenzoylated with 0. 1 n methanolic sodium methoxide (500 ml) overnight at room temperature. The usual work-up gave a syrupy free sugar which was dissolved in pyridine (100 ml), mixed with acetic anhydride (100ml) and allowed to stand overnight at room temperature. The mixture was poured into icecooled water and extracted with chloroform, washed with aq. 5%sulfuric acid, aq. sodium hydrogencarbonate and with water, and then dried (CaCl2). After filtration, the filtrate was evaporated to afford a syrup (1.03g), which was chromatographed on a silica gel column (60g) using (2) = + 37200. Therefore, the rhamnopyranosidic linkage of 2 is likely to be of a configuration.
Methyl 3,4-di-O-benzyl-a-L-rhamnopyranoside (22) . To a stirred and boiling solution of23 (6 g) in methanol (120ml) was added dropwise acetyl chloride (3.6ml) and the solution was refluxed for 18hr. The methanol was removed from the solution and the resulting syrup was dissolved in chloroform, washed with aq. sodium hydrogencarbonate and water, and dried (CaCl2). After filtration, the filtrate was evaporated to give a syrup 22 (4.1g, 76.35%) . This was contaminated with a slight amount of the /?-isomer but could be used in the next reaction without further purification.
Some of this syrup was subjected to silica gel column chromatography using benzene-ethyl acetate (9 : 1) and the pure 22 was obtained.
Rf0.ll (F).
[M]2,0 -46°(c= 1, CHC13) (lit.,15) -46.4°). Its NMR data was identical with that reported in the literature1 5. In our experience, however, the reaction did not occur at all under the above conditions at atmospheric pressure and room temperature. Wecarried out as follows. To a solution of 24(1 g) in ethanol (20ml) was added 10% Pd-C (10%) (1 g) and the mixture was shaken under hydrogen (3.5 kg/cm2) for 48hr at 50°C. After removal of the catalyst by nitration, the nitrate was evaporated, and the residue (0.8 g) was acetylated with a mixture of acetic anhydride (10ml) and pyridine (10ml) as described above. 25 (1.5 g) was mixed with acetic anhydride (15 ml) and anhydrous sodium acetate (1.5g), and heated in a boiling water bath for 2hr. After cooling, the reaction mixture was poured into ice-cooled water and left to stand overnight. 
